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which is thus added to the few mammalian genera 
that have come down to us unmodified from older 
Cainozoic times. 

A wide interest is attached to the investigation of 
the “ Paleocene Deposits of the San Juan Basin, New 
Mexico,” by W. J. Sinclair and W. Granger (Bull. 
Amer. Mus. Nat. Hist., vol. xxiii., 1914, p. 297), since 
these beds contain the oldest known Cainozoic mam¬ 
mals. The famous Puerco clays rest unconformably 
on a conglomerate with silicified tree-stems, below 
which are shales containing deinosaurs. No deino- 
saurs have been found in the Puerco Beds, and the 
faunal change is even here remarkably abrupt. Fossil 
plants, of no stratigraphical import, have been found 
for the first time (p. 306) in the Puerco Beds. 

Among faunistic papers, we may note that the 
indefatigable C. D. Walcott reviews, with a biblio¬ 
graphy, the “Cambrian Faunas of Eastern Asia” 
(Smithson. Miscell. Coll., vol. lxiv., 1914, p. 1). 

G. A. J. C. 


THE PLACE OF LAVOISIER IN THE 
HISTORY OF CHEMISTRY. 

A SOMEWHAT novel view of “ The Place of Lavoisier 

1 in the History of Chemistry ” is put forward 
in a paper contributed by A. Mieli to the April number 
of Scientia. This question has formed the subject of 
prolonged controversy, and has called forth the most 
diverse and contrary opinions. Some, with Wurtz, 
have boldly acclaimed the fact that “ Chemistry is a 
French science. Its founder is Lavoisier, of immortal 
memory.” Others have written him down as a mere 
plagiarist, who purloined from Priestley the discovery 
of oxygen, and from Cavendish the discovery of the 
composition of water, and thus built up a great repu¬ 
tation on the unacknowledged work of his English 
colleagues. The Italian writer asserts that these 
claims and counterclaims are based upon a miscon¬ 
ception. Lavoisier’s true place is not at the beginning 
of the period to which the atomic and molecular 
theories belong, but at the close of an earlier period in 
which the chief problems were the nature of com¬ 
bustion, and the composition of air and water. This 
period opens with Jean Rey and Boyle; John Mayow 
had practically reached a true solution of the main 
problems in 1674; but Becher and Stahl intervened, 
and it was only by the work of Black, Priestley, 
Cavendish, and Lavoisier that all difficulties and 
doubts were finally cleared away. Lavoisier’s position 
in the historical sequence enabled him to use all the 
information and experience that had been gathered 
during the preceding 150 years, and it was right that 
he should do so, though his acknowledgments to 
Priestley and to Cavendish might well have been more 
generous. 

But whilst Lavoisier contributed a brilliant finale 
to the earlier period, his work cannot be regarded as 
forming in any sense an overture to the period which 
followed. The chief topics to be studied in the later 
period were those which were concerned with atoms, 
molecules, and equivalents. This period began with 
Dalton’s atomic theory and the controversy between 
Proust and Berthollet on the subject of fixed or vari¬ 
able proportions; Avogadro (like Mayow) almost solved 
the problem ; but once again a long interval of doubt 
and confusion ensued, until at last the work of Dumas, 
Laurent, and Gerhardt, and, above all, St. Claire 
Deville’s discovery of dissociation, enabled Canniz¬ 
zaro to put forward the masterly exposition which 
finally dispelled the uncertainty and perplexity which 
had afflicted chemistry for nearly forty years. 

Cannizzaro, like Lavoisier, owed much to others. 
His experimental work was on a much smaller scale 
than Lavoisier’s; but he is universally honoured as the 
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man who cleared away the obstacles that had hindered 
the progress of knowledge during many weary years. 
Lavoisier’s chief claim to immortality is of a similar 
character. It rests upon the fact that he was able to 
break through the entrenched lines of the “ phlogiston ” 
theory, and to make a broad gap through which others 
could enter the open plain beyond. His tragic death 
prevented him from reaping the full fruits of his 
victory over error, and it was left to others to under¬ 
take the conquest of the fertile country into which he 
had opened the way. 

The periods suggested by the author are described 
in a paper communicated to the Italian Chemical 
Society (Rendiconti Soc. Chim. Ital., 1914, vol. viii.) 
as follows :— 

(1) The Philosophic Period, 600 to 300 b.c., includ¬ 
ing the writings of Empedocles, Aristotle, and others. 
(2) The Ancient Alchemistic Period, extending to 
about 1000 a.d., and dominated by the writings of 
Geber. (3) The Alchemistic Period of the Middle 
Ages, extending to about 1400 a.d., and including 
such names as Avicenna, Roger Bacon, Raymond 
Lully, Albertus Magnus, and the pseudo-Geber. (4) 
The Period of the Renaissance, including the work of 
Agricola (1494-1555), Bernard Palissy, and Paracelsus 
(1493-1541), (5) The Iatro-Chemica! Period, originat¬ 

ing with Paracelsus, and culminating in the work of 
van Helmont (1577-1644). (6) The Pneumatic Period, 

beginning with Boyle, including Stahl, Black, Caven¬ 
dish, Priestley, and Scheele, and brought to its con¬ 
clusion by Lavoisier. (7) The Period of the Modern 
Atomic Theory, beginning with Dalton, carried for¬ 
ward by Gay Lussac, Avogadro, Ampere, Davy, and 
Berzelius, and brought to completion bv the exposi¬ 
tion of Cannizzaro. (8) The Period of Organic Chem¬ 
istry and of the Periodic Law, including Liebig, 
Wohler, and Dumas, on the one side, Mendeldeff and 
Lothar Meyer on the other. (9) The Period of 
Physical Chemistry, originating with van’t Hoff and 
Arrhenius. (10) The period of Radio-activity. 

T. M. L. 


FISHERY RESEARCH IN INDIAA 

M R. SOUTHWELL deserves the thanks of those 
interested in the better organisation of Imperial 
resources for summarising the history of fisheries 
research in India. That dates back only to 1906, 
for the work of Dr. Francis Day and Colonel Alcock 
was purely systematic. In 1906 economic research 
was initiated. Sir K. Gupta, then about: to retire 
from the higher ranks of the Indian Civil Service, 
was ordered to inquire into the fisheries of Bengal. 
This officer tells us himself that he “ knew nothing 
of fish,” and that he “ had not even done anything 
with the. rod and line.” Nevertheless, he made a 
lengthy tour in Europe and America to see those who 
did know, and on his return to India a Bengal 
Fisheries Department was established, with Mr. A. 
Ahmed as Commissioner. 

The Department then obtained the services, for a 
year or so, of Dr. J. T. Jenkins, and an English 
steam trawler, the Golden Crown, was sent out to 
make a survey of the fishing grounds in the Bay of 
Bengal. While this was going on Mr. Ahmed estab¬ 
lished a Board which met five times, after which he 
“ ceased to be Commissioner,” The result of a very 
imperfect survey was the formation of a Fishery 
Department consisting of two directors of agriculture 
(“whose knowledge of the fisheries is necessarily of 
an entirely administrative nature ”), of Mr. Southwell 
himself (a trained zoologist), as deputy-director, and 

1 Report on Fishery Investigations in Bengal, etc. with Recommendations 
for Future Work. By T. Southwell, Deputy Director of Fisheries for 
Bengal, etc. Bulletin No. 5. Department of Fisheries, Bengal. (Calcutta: 
The Bengal Secretariat Book Depot, 1915.) Price 
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of two superintendents of fisheries. One of these 
latter officials graduated at Calcutta University as 
M.A, in light and acoustics, and afterwards carried 
on physical research, and the other was a student 
at the same University, but “ failed to take his 
B.A. degree.” The Department is allowed the use of 
a laboratory at the Indian Museum, and has also a 
laboratory on board a steam launch. Thus staffed 
and equipped it is proceeding with the investigation 
of Bengal fisheries! 

The latter are fresh-water, estuarine, and marine. 
The edible fresh-water fishes are mainly various species 
of carp, and a Clupeoid fish called the hilsa. The carps 
breed in the rivers during the rains, and since exten¬ 
sive areas of Bengal are then flooded enormous num¬ 
bers of fry are lost in the paddy-fields. How to make 
good this loss by artificial culture, and also how to 
deal similarly with the hilsa are obvious problems, 
neither of which was solved by Dr. Jenkins or Mr. 
Southwell. The estuarine fisheries are located in the 
Sunderbans—that is, the rivers, swamps, and islands 
formed by the deltas of the Ganges and Brahmaputra. 
Here there are abundant edible fishes and Crustacea, 
but no edible mollusca. The fishing grounds are far 
away from the traffic routes, and the fishing boats and 
gear are crude and inefficient. The fauna of the 
Sunderbans is not even adequately investigated. Dr. 
Jenkins spent thirty days there with an imperfectly 
equipped steam launch. Mr. Southwell tells us that 
Dr. Jenkins showed that “the fish fauna varied greatly 
according to degree of salinity, depth of water, etc., 
and observed that nets suitable for fishing in one part 
of the estuaries might be unsuitable in other parts ”— 
results that might have been predicted! He also con¬ 
cluded that a “ properly organised scheme of develop¬ 
ment of these fisheries would yield a profitable return 
on capital invested ”—an equally indisputable con¬ 
clusion ! 

Much more is known, about the prospects of a 
marine fishery. Colonel Alcock regarded the fishery 
of the Bay of Bengal as of very great potential value. 
There are numerous species of edible fishes, mostly 
Siluroids, Scienoids, Serranoids, Pieuronectids, and 
Clupeoids. Dr. Jenkins and Dr. Annandale, of the 
Indian Museum, have made good reports on the collec¬ 
tions made by the former. The Golden Crown was 
an inefficient and poorly equipped steam trawler, and 
was, moreover, hampered in its work by the Com¬ 
missioner of Fisheries, but Dr. Jenkins showed that 
it was possible to trawl in the Bay of Bengal through¬ 
out the whole year. The vessel caught, on the 
average, 26-6 cwt. of fish a day. (The average catch 
per day’s absence from port of an English steam 
trawler varies from about 60 cwt. to about 9 cwt,, 
according to the fishing ground. The average catch 
per day for the North Sea, before the war, was about 
17 cwt.) If it were possible to eat, with pleasure, 
all the species of fish caught, the Golden Crown 
therefore had good results. Dr. Jenkins showed also 
that it was possible to send fish in good condition 
to the Calcutta markets, and that the difficulty of 
navigation of the Hooghty could be evaded. There 
was reason for believing that European fishery 
methods would succeed in the Bay of Bengal. 

But so far they have not been attempted, nor has the 
development of the fresh-water and estuarine fisheries 
been seriously attempted. One’s impression in read¬ 
ing the report is that of a Department which, having 
fhe conviction that something ought to be dohe, yetr 
contents itself by doing it badly. Commercial ex¬ 
ploitation is, of course, a matter for private enter¬ 
prise, but it is “ up to ” the Department which has 
modelled itself on European lines to see that scientific 
research is adequately promoted. J. J. 
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VENTILATION AND HEALTH. 

NEW YORK State Commission on Ventilation 
has been established by the New York Associa¬ 
tion for Improving the Condition of the Poor, with 
the help of a grant from Mrs. E. M. Anderson. The 
Commission consists of the university professors re¬ 
spectively of physiology, chemistry, psychology, and 
clinical medicine, togelher with a ventilating engineer 
and an officer of the New York State Department of 
Health, all of whom give their time voluntarily. A 
Commission so constituted ought to produce results 
of great value. An experimental chamber has been 
put up and equipped with all necessary apparatus, 
and researches have been made into the conditions 
of schools, hospitals, business houses, etc. The Com¬ 
mission has now issued its first report. The 
report confirms the view that the physical, rather 
than the chemical, conditions of the air are of the 
greater importance. That temperature, humidity, 
and movement 01 the air and its freedom from dust, 
bacteria, and odour are the first essentials of ventila¬ 
tion. 

Stagnant air at the same temperature as fresh air, 
even when it contains twenty or more parts of carbon 
dioxide, and all the organic and other substances in 
the breathed air of occupied rooms, has, so far, shown 
no effect on any of the physiological processes, except 
that the appetite for food may be slightly reduced. 

Here we have confirmation of the view recently 
expressed in these columns by Prof. Leonard Hill, 
that stagnant air by reducing the metabolism of the 
body impoverishes the health and vigour of the body. 
Over-heated rooms produce a slight but distinct eleva¬ 
tion of body temperature, increase the rate of the 
heart in the reclining posture, and its acceleration on 
rising from the reclining to the standing posture, and 
slightly lower the systolic blood pressure. The 
increased heart rate and diminished blood pres¬ 
sure found in the standing position show 
how the heated atmosphere relaxes the tone of the 
body, and tends to make the blood sink down into 
the dependent parts, and so produces sensations of 
fatigue, and reduces the inclination to work. The 
physiologist of the Commission, Prof. Fred S. Lee, 
determined after exposing cats to over-heated rooms 
that their excised muscles were more easily fatigued 
than those of the controls—14-26 per cent, less work 
was done. The sugar in their blood was also 
diminished. 

In a commercial establishment employing about 
4000 clerks, it was found that the building was grossly 
overheated. The fault lay in large part with the dis¬ 
repair into which the thermostats had been allmved 
to fall. In certain ducts designed for fan ventilation 
no fans had been installed, while in others the fans 
were running at only a fraction of their efficient speed. 
In other ducts the -register openings were so badly 
adjusted that while some rooms received xnore air 
than needed, others received less. 

In one hospital in New York notorious for its over¬ 
heating, records of 70 0 , 74 0 , and two 75 0 and above 
were obtained. In the children’s wards five out of 
eleven records were more than 70° F. In one hos¬ 
pital the children’s ward was 76° in the daytime. 
The Commissioner regards anything below 70° F. as- 
free from over-heating! 

Abominable conditions are proven then in certain 
institutions in New York, conditions which sap the 
health and vigour of the young, and turn them, so to 
speak, into weak hothouse plants. General recogni¬ 
tion is required that the chief aim of ventilation is to 
provide a moving current of cool air, to remove 
the heat produced by human metabolism, and by the 
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